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Abstract. The understanding of the typology of residents living in disaster-prone 
areas is important as inputs for policy-makers, especially regarding the relocation 
of people from disaster-prone areas to be effective. However, studies on population 
immobility, especially in relation to climate change-related disaster, are limited. As 
a consequence, the phenomenon of population immobility in disaster-prone areas is 
unclearly explained. This study contributes in explaining population immobility by 
exploring the typology of residents who reluctant to move from disaster-prone areas. 
We use a case study of Kampung Tambak Lorok Semarang, which is prone to three 
disasters simultaneously, i.e. sea level rise, land subsidence, and tidal inundation. This 
study is a survey research in which the samples were selected using area sampling 
strategy. Data was collected using questionnaire surveys of 235 heads of households 
recording two main variables (1) demographic, social, and economic characteristics 
of people who did not move from disaster-prone areas; and (2) staying intention in 
disaster-prone areas. Data was analysed by descriptive statistics using table and graph 
to describe the respondent characteristic and the relation with the intention to stay. We 
LGHQWLÀHGWKDWWKHUHDUHWKUHHW\SHVRIUHVLGHQWVZKLFKDUHGHVFULEHGEDVHGRQLWVVRFLR
demographic characters including (1) Type-1, residents who strongly decide to stay 
(positive response); Type-2, residents who have no decision whether to move or stay 
(neutral response); and (3) Type-3, residents who have yet decided to move (negative 
response). The results of this study provide empirical evidence to the migration theory 
GHEDWHDWWKHPLFUROHYHO6SHFLÀFDOO\WKHLQWHQWLRQWRVWD\LVDNH\HOHPHQWLQWKH¶EODFN
box’ of immobile decision-making from disaster-prone areas.
Keywords: migration, immobility, staying intention, climate change, tidal inundation, 
land subsidence, Tambak Lorok.
Abstrak. Pemahaman atas tipologi penduduk yang bertahan tinggal di daerah rawan bencana 
ini penting untuk masukan bagi penentu kebijakan, khususnya terkait kebijakan relokasi 
penduduk dari daerah rawan bencana agar dapat berjalan efektif. Namun demikian, studi 
tentang immobilitas penduduk terutama immobilitas yang dikaitkan dengan bencana perubahan 
iklim masih sangat sedikit sehingga penjelasan tentang immobilitas penduduk di daerah rawan 
bencana masih kabur. Penelitian ini mengeksplorasi tipologi penduduk yang tidak pindah dari 
daerah rawan bencana untuk memberi sumbangan penjelasan tentang immobilitas penduduk. 
Survey dilakukan kepada penduduk Kampung Tambak Lorok Semarang yang merupakan daerah 
rawan terhadap 3 bencana sekaligus yakni kenaikan muka air laut, penurunan tanah, dan 
genang pasang. Sampel penelitian sebanyak 235 Kepala Keluarga yang dipilih menggunakan 
teknik proporsional area sampling. Data dikumpulkan menggunakan kuesioner yang terdiri atas 
EDJLDQNDUDNWHULVWLNGHPRJUDÀVRVLDOGDQHNRQRPLUHVSRQGHQGDQNHLQJLQDQWLQJJDO
di daerah rawan bencana. Analisis data menggunakan analisis deskriptif dengan menggunakan 
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WDEHOIUHNXHQVLGDQJUDÀNWHQWDQJNDUDNWHULVWLNUHVSRQGHQGDQNDLWDQDQWDUDNDUDNWHULVWLNUHVSRQGHQGDQ
VWD\LQJLQWHQWLRQGLGDHUDKSHQHOLWLDQ7LJDWLSRORJLWHODKWHULGHQWLÀNDVL\DLWX7LSHSHQGXGXN
\DQJLQJLQWHWDSWLQJJDO7LSHSHQGXGXN\DQJPDVLKEHOXPPHPXWXVNDQDSDNDKDNDQWHWDSWLQJJDO
DWDX SLQGDK GDQ 7LSH SHQGXGXN \DQJ WLGDN LQJLQ WLQJJDO 0DVLQJPDVLQJ WLSRORJL WHUVHEXW
dideskripsikan berdasarkan tempat lahir, umur, lama tinggal, pendidikan, pekerjaan, dan penghasilan. 
Hasil penelitian ini juga menyumbangkan bukti empiris pada debat teori migrasi di tingkat mikro, 
yakni bahwa keinginan tinggal merupakan elemen kunci di dalam ‘kotak hitam’ pembuatan keputusan 
tinggal dari daerah rawan bencana.
Kata Kunci: Migrasi, imobilitas, keinginan tinggal, perubahan iklim, genang pasang, penurunan 
tanah, Tambak Lorok.
1. Introduction
The perspective on human migration 
following natural hazard has two inseparable 
sides, namely migration (moving) and 
immobility (not moving) (King, 2012). 
King (2012) argues that one of the future 
challenges for migration theorization is the 
importance of explanation regarding people 
who do not migrate (immobile). There are 
VLJQLÀFDQW FKDOOHQJHV HPHUJLQJ JOREDOO\ LQ
relation to both the future of human mobility 
and the broader impacts of disaster due to 
climate change (Bardsley & Hugo, 2010). The 
interaction between these two processes is 
OLWWOH XQGHUVWRRG DQG VLJQLÀFDQWO\ XQGHU
researched. Although the scale of the impact of 
environmental disasters to people is massive, 
but there is inadequate study on the mechanism 
on how this drives to migration phenomenon 
(Hugo, 2008). 
The decision of people in disaster-prone 
areas whether to stay or to move in responding 
WKHSRWHQWLDOGLVDVWHULVLQÁXHQFHGE\YDULRXV
aspects. From an individual perspective, there 
DUHSXVK DQGSXOO IDFWRUV WKDW LQÁXHQFH WKHLU
intension (Lee, 1996). Theoretically, people 
with high push factors will migrate to cope 
with the conditions. However, in some cases 
there are individuals who do not migrate when 
there is an adequate push and pull factor from 
their environment. One example is in the case 
of the coastal area of Semarang city, where 
the people living in this area are experienced 
with sea level rise, land subsidence, and tidal 
inundation (rob) in the same time (Arief et al., 
2012; Marfai et al., 2008). Although 93% of 
people are aware that their area subject to those 
disaster impact, but they keep living in this 
area. Even, when the tidal water is gradually 
getting higher. 
Viewing from Lee’s (1996) perspective 
of migration model, people in that area have 
strong push factors to migrate due to hazard, 
but failed to motivate them leaving the area. 
Studies on human migration due to disasters 
exists (e.g., De Groot et.al., 2011; De Jong et al., 
1996; Lu, 1998; Massey, 1999). Nevertheless, 
the study of population immobility, especially 
the immobility associated with climate change-
related disasters, is still very limited. Hence, this 
phenomenon is unclearly explained. Therefore, 
this study aims to explain this phenomenon 
by exploring the typology of residents who 
immobile from disaster-prone areas. We choose 
a case of Semarang city coast area as there is an 
interesting phenomenon to examine in relation 
to disaster-driven migration.
The coastal area of Semarang city is prone 
to various environmental problems such as 
WLGDO LQXQGDWLRQ ODQG VXEVLGHQFH DQG ÁRRG
during the rainy season (Suhelmi et al., 2014). 
Most of the coastal areas of Semarang (20 
urban villages) have high levels of hazard-risk 
and vulnerability to tidal inundation (Arief 
et al., 2012). The causes of tidal inundation 
are sea level rise due to climate change and 
land subsidence (Marfai et al., 2008; Marfai & 
King, 2008). The impact of tidal inundation is 
estimated to be higher with the assumption of 
sea level rise and land subsidence are constantly 
increasing up to 15 cm/year (Abidin et al., 
2010). This condition brings Semarang coastal 
area becomes unsafe and uncomfortable due to 
IUHTXHQWÁRRGLQJ
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7DEOH3URSRUWLRQRIVDPSOHVDWHDFK5:LQ7DPEDN/RURN
Area Number of heads of households Number of samples (N)
RW XII 337 54
RW XIII 235 38
RW XIV 363 58
RW XV 368 59
RW XVI 165 26
Total 1,468 235
Figure 1. Research location.
We used Kampung Tambak Lorok as a case 
study since this area is frequently facing severe 
tidal inundation events (Arief et al., 2012). This 
is an interesting area for the case study because 
of various aspects. It is located not only in the 
coastal area of Semarang, but also close to 
urban areas. Where the livelihoods of people, 
which are densely living, depend on marine 
resources. Moreover, the environment of this 
area is unhealthy and severely affected by 
periodic tidal inundation that are exacerbated 
by sea level rise and land subsidence. 
Considering such high level of migration push 
factors, in theory, the people should leave 
their area because the area is economically 
disadvantage, physically dangerous, and 
socially unfavourable. However, in reality, 
people in the area do not move elsewhere. 
This study focuses on staying intention 
that allows to provide information about the 
potential of living in disaster-prone areas. The 
detail information of this area and the method 
on collecting data is provided in Section 2 
followed by the results and discussion of the 
W\SRORJ\6HFWLRQ/DVWO\WKHPDMRUÀQGLQJ
of this study is concluded in Section 4.
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Figure 3.5HVSRQGHQWCV3ODFHRI2ULJLQ
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2.  Research Method
2.1.  Study Area 
This study explored the intention to stay in 
disaster-prone area using a case study by survey 
method. The surveys involved people living in 
disaster-prone areas of Semarang coast that are 
frequently affected by severe tidal inundation. 
This area was selected as a case study as the 
research location based on three considerations 
including (1) the most severe areas affected by 
tidal inundation (has highest physical push 
factor); (2) the most populous area (has highest 
social push factor); and (3) the area with the 
greatest number of poor people (has highest 
economic push factor). Kampung Tambak 
Lorok is part of Kelurahan Tanjung Mas, North 
Semarang Sub district, Semarang City, Central 
Java Province, Indonesia. The total area of this 
kampong is about 31 Ha which is divided into 5 
Rukun Warga (RW), i.e. RW XII, XIII, XIV, XV, 
and XVI. This is located on the northernmost 
part of Kelurahan Tanjung Mas and in direct 
contact with the Java Sea (see Figure 1). 
2.2.  Data Collection and Analysis 
The research participants were residents of 
Kampung Tambak Lorok which were selected 
from the total of 1,468 heads of households 
(Monograph of Kelurahan Tanjung Mas, 2016). 
The sample size was 235 heads of households. 
This was calculated using Slovin formula (Ryan, 
 ZLWK  VLJQLÀFDQFH OHYHO 6DPSOHV
were selected using area sampling technique, 
where the sample selection based on area of 
Rukun Warga (RW) in Kampung Tambak 
Lorok. Kampung Tambak Lorok consists of 4 
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RWs (i.e. RW XII, XIII, XIV, XV and XVI) with 
the proportion of the sample in each RW is 16% 
of the total number of households in each RW 
(Table 1). 
The data were collected using 
questionnaires and analysed by descriptive 
statistics. Questionnaires were arranged 
according to conceptual framework of research, 
which further developed in the form of question 
items based on the purpose of this research. 
Questions in the questionnaire consisted of 
two parts: (1) the demographic, social, and 
economic characteristics of respondents; 
and (2) respondents staying intention. This 
research asked respondents: “How is your 
staying intention in Tambak Lorok?” with 
answers choices: (1) still want to stay; (2) 
uncertain between want to stay or move; and 
(3) do not want to stay. By descriptive statistics, 
the data arranged into frequency tables 
and displayed in graphical. The descriptive 
analysis uses tables and graphs by linking the 
characteristics of respondents with their staying 
intention in Tambak Lorok. 
3. Results and Discussion
3.1.  Characteristics of Residents Living in 
Disaster-prone Areas 
Characteristics of respondents i.e. residents 
who immobile from tidal inundation-affected 
areas in coastal Semarang described by age, 
place of birth, length of stay, education level, 
type of work, and income. These characteristics 
are summarized and displayed in Figure 2. 
Respondents are mostly in the productive age 
between 24 to 63 years old (90%), while those who 
are unproductive (aged over 64 years) are only 
a small part (10%). Meanwhile, the respondents’ 
place of birth showed their area of origin (see 
Figure 3). The respondents who are natives 
of Kampung Tambak Lorok (born in Tambak 
Lorok) were 43.4%, while the respondents who 
were born outside Tambak Lorok were 56.6% of 
the respondents. This indicated that more than 
half of all respondents are immigrants from 
outside the research area. That is, they were 
born outside Kampung Tambak Lorok and then 
moved to Kampung Tambak Lorok. 
The participants were varying in their 
socio-demographic characteristics. Most of the 
respondents have been living in Tambak Lorok 
between 21-40 years (45.1%) and over 41 years 
(37%). This showed that most respondents have 
been living in Tambak Lorok for a relatively 
long period of time (more than 21 year). The 
time someone spent living in the same place 
(in this case, for more than 21 years) is more 
than enough time to understand the physical, 
social, and economic conditions of Tambak 
/RURN 7KH\ KDYH H[SHULHQFHG GLIÀFXOWLHV DQG
happiness in Tambak Lorok for a long time. The 
education level of respondents is dominated 
by elementary school (40%). There are even 
respondents who have never attended school 
(22.6%). There are only a few of the respondents 
who graduated from junior high school (14.9%) 
and senior high school (21.3%). While the 
respondents that graduated from university (D3 
and S1) are small part (1.3%) of respondent. In 
general this indicates that the education level of 
respondents is low. Based on their occupation, 
PRVW UHVSRQGHQWV  ZRUN DV ÀVKHUPHQ
Respondents who work as entrepreneurs 
 DUH HQWUHSUHQHXUV LQ WKH ÀHOG RI ÀVK
processing. Respondents are residents who live 
LQ WKH FRDVWDO DUHDZKLFK LV WKH ODUJHVWÀVKLQJ
village in Semarang city, so it is reasonable if 
most of their livelihood is related to the sea, such 
DVÀVKHUPHQÀVKSURFHVVLQJDQGÀVK WUDGHUV
Respondents who worked as casual labourers 
(16.2%) worked erratically (often changed). 
They sometimes become masons and porters at 
the Port of Tanjung Emas. While respondents 
who work as contract employees (14.5%) are 
employees for factories in Tanjung Emas Port 
industrial area. The fewest respondents are 
those who work as permanent employees (1.3%), 
which are teachers and employees of Semarang 
City Government. In terms of income, most 
respondents (56%) earn between IDR 2.200.000 
- IDR 4.200.000. The city’s minimum wage 
(UMK) of Semarang in 2016 is IDR 2,125,000 
which is the highest wage rate in Central Java 
Province. Thus, most of the respondents have 
income above the UMK of Semarang 2016. This 
showed that they have enough income to meet 
the minimum cost of living in Semarang city.
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Figure 6. Characteristics of 5HVLGHQWVZKRDUHXQFHUWDLQZKHWKHUVWD\LQJRUPRYLQJ
)LJXUH &KDUDFWHULVWLFVRI UHVLGHQWVZKRGRQRWZDQWWRVWD\
)LJXUH7\SRORJ\RIUHVLGHQWVOLYLQJLQGLVDVWHUSURQHDUHDEDVHGRQWKHLUVWD\LQJLQWHQWLRQ
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3.2. Typology of Residents Living in 
Disaster-prone Areas
Typology of residents living in disaster-
prone areas is categorized by their staying 
intention. Staying intention in Tambak Lorok 
is presented in Figure 4. It shows that the 
number of respondents who still want to stay 
in Kampung Tambak Lorok are greater (47%) 
than respondents who do not want to stay 
(25%). Meanwhile, the number of respondents 
that are uncertain between to stay or to move 
(28%) is a little bit larger than respondents who 
do not want to stay. 
Based on their staying intention, the type 
of residents living in climate change-related 
disaster-prone areas in Tambak Lorok can be 
grouped into 3 types, namely: Type 1, those 
who are still want to stay; Type-2, those who 
are uncertain whether staying or moving; 
and Type-3, those who do not want to stay. 
Afterwards, staying intention data (Figure 4) is 
crossed with the respondent characteristic data 
(Figure 2) to explore this typology. The results 
are then used to describe the characteristics of 
each type of residents living in the disaster-
prone areas as follows.
3.2.1. Type 1: Residents who still Want to 
Stay (Positive Response)
Characteristics of residents who still 
want to stay can be seen in Figure 5 below. It 
shows that the prominent characteristics of 
respondents who still want to stay in Tambak 
Lorok are those whose income is far above 
UMK Semarang (>IDR 6.4 million). While other 
characters are born in Tambak Lorok, the eldest 
ones (64 - 73 years old), have lived long time in 
Tambak Lorok (41 - 70 years), highly educated 
XQGHUJUDGXDWHDQGZRUNHGDVÀVKHUPHQ
3.2.2. Type 2: Type 2: Residents Who 
Uncertain Whether Staying or Moving 
(Neutral Response)
The characteristics of residents who are 
uncertain of whether staying or moving are 
presented on the Figure 6. It shows that the 
prominent characteristics of respondents who 
answered they are uncertain of whether to stay 
in Tambak Lorok or to move are those whose 
employment is civil servants, those who have 
recently lived in Tambak Lorok (6 - 10 years), 
and those with the lowest education (never 
went to school). Other characteristics are those 
who are born not far from Tambak Lorok 
(around the Semarang city), whose age is 
middle aged (34 - 43 years), and whose income 
is slightly above UMK of Semarang (IDR 2.2 - 
4.2 million).
3.2.3. Type 3: Residents who Do Not Want 
to Stay (Negative Response)
Characteristics of residents who do not 
want to stay in Tambak Lorok can be seen 
in Figure 7. It shows that the prominent 
characteristics of respondents who do not 
want to stay in Tambak Lorok are those born 
outside Java Island and those who are just 
recently lived in Tambak Lorok (1-5 years). 
Other characteristics are the youngest (24 - 33 
years old), have secondary education (junior 
and senior high school), work as labourers, and 
have the lowest income and far below UMK of 
Semarang (less than IDR 1 million). 
3.3. Discussion
The results of this study indicate a case 
where people living in disaster-prone areas 
are likely to have a desire to stay in the area. 
Residents of Kampung Tambak Lorok decided 
to keep staying in this area. Although the area 
face the increasing of tidal inundation affected 
by climate change in the form of rising sea levels 
and exacerbated by land subsidence. This fact 
indicates that living in an environment with 
hazard-prone conditions is not a strong enough 
factor to push residents to migrate. This is in 
line with the results of research conducted in 
Ghana by Abu et al. (2014) which concluded 
that people who are living even in areas with 
perceived environmental stress; climate-related 
events may not be the primary motivation for 
migration intentions.
In addition, this result is also in accordance 
with fourth Ravenstein law of migration which 
states that there is a difference between urban 
and rural residents in migration intentions. 
Urban populations tend to migrate less than 
rural populations. This is because many of the 
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urban population’s needs are available in the 
urban area itself (Ravenstein, 1885). In addition, 
Kampung Tambak Lorok is located in the rural 
urban fringe of Semarang City, one of the largest 
cities in Java Island. The area is experiencing 
XUEDQL]DWLRQ ZKHUH WKH ÁRZ RI LQPLJUDWLRQ
is greater than out-migration because the area 
has become the destination of migrants from 
the surrounding villages. It is as mentioned 
by Firman et al. (2007) that urbanization in 
Indonesia is still characterized by a heavy 
concentration of the urban population in a 
few large cities. The population on the fringes 
of large cities is growing rapidly, while the 
inner cities’ population is increasing at a very 
low rate. The research area located close to 
the Tanjung Emas industrial area and directly 
adjacent to Yos Sudarso artery road which is 
the main transportation route and economy 
in Java Island. This makes Tambak Lorok has 
a well-equipped urban infrastructure with 
good accessibility. The completeness of the 
urban facilities makes its residents have less 
migration interest as mentioned in the fourth 
Ravenstein law of migration. 
Furthermore, residents living in this 
disaster-prone area are grouped into three 
types based on their staying intention, namely: 
Type-1 residents who want to stay, i.e. residents 
who are currently living in Tambak Lorok and 
declared they want to steadily stay at Tambak 
Lorok. This type is the majority group in the 
research area. Type 2 is residents who have not 
yet decided, i.e. residents who are uncertain 
whether wanting to stay or move. While the 
Type 3 is residents who do not want to stay, i.e. 
residents who are currently living in Tambak 
Lorok but still have intention of moving to 
another place. This type is the minority group 
in Tambak Lorok. The characteristics of each of 
these typologies can be summarized in Figure 
%\WKLVÀJXUHWKLVVWXG\QRWRQO\GHVFULEHV
the typology of people living in hazard-prone 
area based on their staying intention, but also 
explains the varying characteristics of people 
of each typology based on six aspects including 
place of origin, age, length of stay, education 
level, employment, and income.
Place of birth, this study shows that the 
place of origin (place of birth) has a negative 
relationship with staying intention. This means 
that the farther the distance of place of origin 
from the current area of residence, the lower 
the intention to stay. It can be seen that based 
on their place of origin, Type-1 (want to stay) 
are those who were born in Tambak Lorok, 
while Type-2 (uncertain) are those who were 
born outside Tambak Lorok but still within the 
city of Semarang, while the Type-3 (do not want 
to stay) are those coming from more distant 
places such as outside the Java Island. This can 
be described using a theory from Lee (1996) 
that there are four factors for every decision 
to migrate including (1) positive and negative 
factors associated with the place of origin, 
(2) positive and negative factors associated 
with the place of destination, (3) intervening 
obstacles, and (4) personal factors. A person 
during his lifetime has grown up and received 
an education in their place of origin in which 
they experience their youth and recognize the 
environment very well, therefore he tends to 
overestimate the positive things and suppress 
the negative things associated with the place 
of origin. Hence the place of birth can affect a 
person’s behaviour related to migration. This 
explains why people born in disaster-prone 
areas such as Tambak Lorok have a higher 
staying intention than people born outside the 
Kampung. This is because the people who were 
born and grew up in Tambak Lorok have a 
positive valuation on the condition of Tambak 
Lorok and put aside the negative factors 
associated with the Kampung, including the 
threat of disaster.
Age, the typology of residents living in 
disaster-prone area also illustrates that age 
has a positive relationship with the staying 
intention in disaster-prone areas. This means 
that the older the residents are, the higher their 
staying intention in disaster-prone areas. The 
relationship between staying intention and 
age can be seen from the age characteristics 
of each typology. Type-1 (want to stay) are 
characterized by elderly residents (> 64 
years), Type-2 (uncertain) are characterized 
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by middle-aged (34-53 years), while Type-
3 (do not want to stay) are characterized by 
younger residents (24-33 years). It also means 
that non-productive age groups tend to want 
to stay while productive age groups tend to 
not wanting to stay. These results are in line 
with reports from IOM (2015) that migrants 
are typically between the ages of 16 and 40, 
suggesting that the age of migrants tends to 
be dominated by productive age groups. In 
addition, Kelly (2010) also reported that in 
many countries migration is seen as a challenge 
for young people. The evidence found in this 
study area also shows that those who do not 
want to stay (want to move) from disaster-
prone areas are those in productive age group.
The lengths of stay, the typology shows 
a positive relationship between the lengths 
of stay in Tambak Lorok with the staying 
intention. Type-1 are residents who have 
stayed very long in Tambak Lorok (> 40 years), 
Type-2 are residents who has lived not too long 
(6-10 years), while Type-3 are recent residents 
(<5 years) at Tambak Lorok. This means that 
the longer the respondent lives in Tambak 
Lorok, the stronger their staying intention. This 
fact is quite worrisome. If the residents who 
stay longer do not want to move, then this will 
cause problems in the long term. It is known 
that slowly but sure the Tambak Lorok area is 
getting drowned because it is threatened by 
sea level rise and land subsidence. The dangers 
and threats of tidal inundation are getting 
stronger as time passes, but residents who have 
stay longer do not even want to move. This is 
of course alarming for the safety of the people 
who have lived very long there.
Education, one of the highlights in the 
ÀQGLQJ LV WKH FRUUHODWLRQ EHWZHHQ VWD\LQJ
intention and education level. The results 
showed that the higher the level of education, 
the higher the staying intention in disaster-
prone areas. The education levels of population 
in Type-1 are those with the highest education 
(undergraduate), while Type-3 is those with the 
lowest education (never go to school). The case 
in Tambak Lorok is in contrast to the results of 
some previous research which stated that one’s 
educational level does not affect one’s staying 
intention. One of them is the study of Vakhitova 
& Coupé (2014) in Ukraine which concluded 
WKDW WKHUH LVQR VWDWLVWLFDOO\ VLJQLÀFDQW LPSDFW
between education and migration intention. 
Gevrek (2016) also reported similarly from his 
research in Turkey that the correlation between 
HGXFDWLRQDQGPLJUDWLRQPD\RQO\UHÁHFWWKDW
these two variables are interrelated, but the 
actual contribution of education to migration 
behaviour is zero. The above studies contradict 
the results of this study which indicates that 
the level of education has a correlation with 
staying intention. 
The results of this study provide a new 
fact that higher education have a stronger 
staying intention in disaster-prone areas 
such as Tambak Lorok. It is because the 
KLJKO\ HGXFDWHG SHRSOH FDQ REWDLQ VXIÀFLHQW
jobs and income to be able to overcome the 
economic challenges as a consequence of the 
physical condition of the area, i.e. rising their 
building to minimise the consequence of tidal 
inundation. On the contrary, low-educated 
residents generally cannot afford high-income 
jobs (usually they work as casual labourers) so 
they are unable to do such mitigation effort. 
Moreover, they are also unable to rebuild their 
damaged-home due to the tidal inundation, 
therefore, it interferes with their lives. This is 
a clear factor that encourages people to leave 
Tambak Lorok. Thus, the level of education is 
a factor affecting staying intention, although 
this is not the only factor because it is related 
to employment and income. From this, we 
will then discuss the relationship between the 
desire to live with employment and income.
Employments, the difference in 
employments affects staying intention. Type-
 LV WKRVH ZKR ZRUN DV ÀVKHUPHQ 7KLV LV
understandable because Tambak Lorok is close 
WRWKHVHDZKLOHWKHOLYHOLKRRGRIÀVKHUPHQLV
bound by the sea. It makes the people working 
DV ÀVKHUPDQ KDYH D KLJKHU VWD\LQJ LQWHQWLRQ
in Tambak Lorok compared to the residents 
working in other sectors. Type-2 is those who 
already have status as permanent employees 
in government agencies (PNS). Though they 
have established jobs, but they have nothing 
to do with the sea so they can just move to 
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another area if they want to. So they feel 
uncertain whether to stay in Tambak Lorok 
and affected by periodic inundation, or move 
to another area that is not threatened by tidal 
inundation. Whilst in terms of employment, 
Type-3 residents work as casual workers and 
contract employees. Both have an uncertain 
status because at any time their work may be 
terminated from their employer or company. 
Their economy is not strong enough if they 
have to survive in Tambak Lorok and repair 
their buildings regularly. In addition, their 
work is also not directly related to the sea as 
ZHOO DV ÀVKHUPHQ 7KHVH DUH WKH IDFWRUV WKDW
make them feel unsure of staying in Tambak 
Lorok so they are more likely to migrate. As 
the study of McLeman & Smit (2006) found, 
in terms of climate degradation related to 
climate change, labourers are more likely to 
migrate than others. This suggests that these 
types of employments can actually encourage 
migration. 
The typology of residents who do not 
move from disaster-prone areas when viewed 
from their income level indicate that there 
is a difference in staying intention between 
income groups. High-income residents have 
a higher staying intention in Tambak Lorok, 
while lower-income residents feel unsure and 
do not want to continue to live in Tambak 
Lorok. This is shown by Type-1 which is a very 
high income population above the Semarang 
City minimum wage, whereas Type-2 is those 
whose income equals the minimum wage, 
and Type-3 is those whose earnings are even 
smaller and well below the minimum wage. 
This situation happens because it is expensive 
to survive in Tambak Lorok. The residents must 
KDYHVXIÀFLHQWIXQGVWRUDLVHWKHKHLJKWRIWKHLU
house to ensure not to be drowned by tidal 
inundation which increases from year to year. 
Increasing the height of the house requires a 
lot of funds, the average cost ranges between 
IDR 20-30 million (just to raise the bottom of 
the house), but if they consider renovating 
the whole house then the cost will be much 
more expensive, it can even reach hundreds 
of millions of rupiah. Thus, those who are 
DEOH WR ÀQDQFH KRXVH UHQRYDWLRQV WR EH VDIH
from tidal inundation are only high-income 
residents. Meanwhile, low-income residents 
GR QRW KDYH VXIÀFLHQW IXQGV WR ÀQDQFH WKHLU
house renovation in the future. Therefore, it 
makes sense that low-income residents tend do 
not want to stay, while people with excessive 
income who can afford periodical home 
renovations tend to want to stay. Warner et al. 
(2010) states that income is closely related to the 
extent to which a household can be encouraged 
WRPLJUDWH6HYHUDOVWXGLHVKDVFRQÀUPHGWKLV
linkage, including this study which shows that 
income is closely related to staying intention, 
where low-income residents do not want to 
stay/want to migrate, whereas high-income 
residents want to stay in the area.
To summarize, this study presents 
empirical information that staying intention is a 
key factor of staying decision in disaster-prone 
areas. The migration intention brings results 
to migration (moving) behaviour. On the 
other side, the staying intention brings result 
to staying behaviour. As stated by De Jong & 
Gardner (1981) that the concept of decision 
making is used in its most general form to refer 
to the formation of an intention or disposition 
that result a migration behaviour. This study 
shows evidence that in disaster-prone areas; 
residents who have staying intention are 
more numerous than those with migration 
intention. This indicates that residents living 
in disaster-prone areas have a greater staying 
potential than moving potential. The fact 
explains why in disaster-prone areas there are 
number of residents who do not want to move 
to safer areas. This typology can be applied 
to understand immobility due to disaster in 
various places of Indonesia. Many places in 
Indonesia where the area is threatened by 
the disaster but the residents are reluctant to 
move. As in the slope of Mount Merapi, though 
threatened by the eruption of Merapi that 
takes place every 4-5 years periodically but the 
residents still does not move / migrate from the 
area. Sontosudarmo (1996) showed that more 
than 90 percent of the population expressed 
pleasure to live on the slopes of Merapi and 
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did not want to move. As also happened to 
WKH SHRSOH DIIHFWHG E\ /DSLQGR PXGÁRZ LQ
6LGRDUMRWKDWRFFXUUHGVLQFH7KHPXGÁRZ
has not shown any signs of stopping, but the 
residents are still living around the disaster-
prone areas (Sukamto, 2016).
Therefore, the understanding of the 
typology of residents living in disaster-prone 
areas is important for policy makers. Relocation 
policies for population from disaster-prone 
areas often get resistance from residents 
targeted to be relocated. One similar case is 
the one described by Napsiah et al. (2016) 
regarding the people who live in Pungukrejo 
village which is prone to Mount Merapi 
eruption.. They refuse to be relocated because 
the rationality of residents is different from the 
rationality of government. The government 
said that Pungukrejo Village is categorized as a 
disaster-prone area so the residents have to be 
relocated. On the contrary, for certain groups 
of the resident, they understand that disaster is 
something dangerous but an attempt to leave 
their place is not something they have to do 
because they have an attachment to Merapi 
as a place of origin, where they gain a sense 
of comfort and safety. This is in line with the 
result of this study that the place of origin is 
an important aspect associated with staying 
intention. People originated from or born in 
disaster-prone areas tend to have a higher 
staying intention than residents originated 
from outside the area. Accordingly, before 
determining policies related to the population 
living in disaster-prone areas, the government 
should pay attention to differences in residents’ 
characteristics and distinct intention to stay. 
There are three types of residents who stay in 
disaster-prone area. Each type has different 
characteristics according to their place of 
origin, age, length of stay, education level, 
employment, and income. Regarding policy 
to relocate residents or redevelop the disaster-
prone areas, government should consider all 
three types of residents who live in that area. 
Particular attention should be given to the 
population of type 1 because they have higher 
intention to stay compared to other types. 
This makes them have a tendency to reject the 
relocation policy. Therefore, the understanding 
of type 1 population’s characteristics is central 
if the government choose relocation rather than 
redevelopment policy.
Hence, there is an implication for policy 
which emerges from this study of immobile 
residents’ typology. It is certainly imperative 
to use evidence-based policy making. Head 
(2010) stated that the important elements of 
an evidence-based approach are good data, 
analytical skills, and political support to use 
VFLHQWLÀFLQIRUPDWLRQ0RWDODFLWHGWKDW
government must produce policies that really 
deal with problem, that are forward-looking 
and shaped by evidence, rather than giving 
response to short-term pressures that only 
tackle causes and not symptoms. Thus, in case 
of immobile population in disaster threatened 
area, the synergy between the policy makers and 
the researchers should be strengthened. Policy 
makers whose work are related to people living 
in disaster-prone areas should be encouraged 
WRXVHGDWDDQGHYLGHQFHIURPÀHOGVWXGLHVWR
increase their understanding on policy subjects 
(the residents). Understanding the typology of 
residents staying in the disaster-prone areas 
FRXOGLPSURYHWKHHIÀFLHQF\DQGHIIHFWLYHQHVV
of policy options and possible alternatives. 
If this is applied, the selected policy can be 
expected to be suitable with the population as 
the subject of the policy. As a result, the policy 
can run effectively and most importantly with 
no more resistance from the residents staying 
in disaster-prone areas.
4. Conclusion
This research contributes some evidence 
to the debate of migration theory, especially at 
the micro level (individual). In particular, this 
study provides empirical evidence that staying 
intention is a key element in the ‘black box’ of 
staying decision in disaster-prone areas. This 
study found that residents living in disaster-
prone areas tend to have strong potential to 
stay in disaster-prone areas, although the 
staying intention level varies according to 
place of birth, age, length of stay, education, 
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employment, and income. Variation of staying 
intention levels based on the types of residents 
living in disaster-prone areas can be used as 
an explanation of disaster-related populations’ 
immobility.
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